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Experimental 

Crystal data 

[Cr(Ci3H9N202)2]N03H20 
M, = 582.47 
Triclinic, PI 
a = 7.9131 (11) A 
b = 11.4929 (15) A 
c = 13.5627 (18) A 
a = 86.105 (11)° 
= 79.290 (11)° 



Data collection 

Oxford Diffraction Gemini 
diffractometer 

Absorption correction: analytical 
(Clark & Reid, 1995) 
r„i„ = 0.681, r„,.„ = 0.892 



Refinement 

R[F^ > 2a{F^)] = 0.057 

wR(F^) = 0.136 

S = 0.99 

4251 reflections 



Y = 85.566 (11)° 

V = 1206.5 (3) A^ 
Z = 2 

Cu Ka radiation 
II = 4.47 mm"' 
r = 100 K 

0.11 X 0.05 X 0.03 mm 



9601 measured reflections 
4251 independent reflections 
2790 reflections with / > 2a(l) 
Rint = 0.083 



379 parameters 

H-atom parameters constrained 
Ap„ax = 0.43 e A"' 
APmin = -0.27 e A"' 



Key indicators: single-crystal X-ray study; T = 1 00 K; mean o-(C-C) = 0.007 A; H- 
atom completeness 91%; disorder in solvent or counterion; R factor = 0.057; 
wR factor = 0.136; data-to-parameter ratio = 1 1.2. 



The title complex salt hydrate, [Cr(Ci3H9N202)2]N03 H20, 
comprises discrete cations, nitrate anions and solvent water 
molecules. The Cr'" atom is octahedrally coordinated by two 
anionic Schiff base ligands with the O atoms being cis. The two 
hgands differ significantly with dihedral angles between the 
pyridine and benzene rings of 4.8 (2) and 24.9 (2)°. The nitrate 
anion and solvent water molecule were modelled as being 
disordered, with the major components having site-occupancy 
values of 0.856 (14) and 0.727 (16), respectively. The crystal is 
built of alternating layers of cations and of anions plus water 
molecules, stacked along the c axis. 

Related literature 

For the synthesis of the Schiff base ligand and the structures of 
its complexes, see: Dey et al. (2003), Mukhopadhyay & Pal 
(2005); Sen et al. (2006). 



Table 1 

Selected bond lengths (A). 




NO,. H:0 



Crl-041 
Crl-021 
Crl-N30 



1.907 (3) 
1.915 (3) 
2.041 (3) 



Crl-NlO 
Crl-Nll 
Crl-N31 



2.047 (3) 
2.053 (3) 
2.065 (3) 



Data collection: CrysAlis PRO (Agilent, 2011); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to 
solve structure: SIR92 (Altomare et al., 1994); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEPII (Johnson, 1976); software used to prepare material for 
publication: WinGX (Farrugia, 2012). 

This work was partly supported by the State Fund for 
Fundamental Researches of Ukraine (project 54.3/005). The 
authors acknowledge the facilities, scientific and technical 
assistance of the Australian Microscopy & Microanalysis 
Research Facility at the Centre for Microscopy, Character- 
ization & Analysis, the University of Western Australia, a 
facility funded by the University, and the State and 
Commonwealth Governments. 



Supporting information for this paper is available from the lUCr 
electronic archives (Reference: TK5300). 
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Bis{2-[(pyridin-2-yl)methylideneamirio]benzoato-/(:^N,N',0}chromium(lll) 
nitrate monohydrate 

Elena A. Buvaylo, Vladimir N. Kokozay, Olga Yu. Vassilyeva and Brian W. Skelton 

1 . chemical context 

2. Structural commentary 

The title compound was prepared during studies of the coordination behaviour of the tridentate carboxylate Schiff base 
ligand 2-A'-(2'-pyridylimine)benzoic acid (HL) which results from the condensation between 2-pyridinecarbaldehide and 
anthranilic acid. Known metal complexes containing deprotonated HL (Dey et al, 2003; Mukhopadhyay et al, 2005; Sen 
et al, 2006) were prepared by in situ Schiff base synthesis - a synthetic approach utilized in the present work as well. 

The title compound, Cr(Ci3HioN202)2N03 H2O, is formed of discrete [CrZ,2]^ cations, nitrate anions and solvent water 
molecules. The cation has no crystallographically imposed symmetry. The ligand molecules are deprotonated at the 
carboxylato oxygen atom and coordinate to the Cr™ atom through the azomethine, pyridme-N and carboxylato-0 atoms 
in such a way that the metal atom is octahedrally surrounded by two anionic ligands with cis O atoms (Fig. 1 & Table 1). 
The Cr-N/0 distances fall m the range 1.907 (3)-2.065 (3) A, the trans angles at the metal atom lie in the range 
170.57 (13)-173.61 (13), the cis angles vary from 80.47 (14) to 94.47 (14)°. The coordination geometry around the 
chromium centre is similar to that reported for NiZ2 H20 (Mukhopadhyay et al, 2005). 

The two ligands differ significantly. The atoms of ligand 1 are virtually coplanar with the dihedral angle between the 
pyridyl and benzene rings being 4.8 (2)°. By contrast, in ligand 2 this dihedral angle is 24.9 (2)°. 

The crystal lattice is built of alternating layers of cations and of anions plus water molecules (Fig. 2). 

3. Supramolecular features 

4. Database survey 

5. Synthesis and crystallization 

The ligand HL was prepared by refluxing 2-pyridinecarbaldehyde (0.38 ml, 4 mmol) with anthranilic acid (0.55 g, 4 
mmol) in methanol (20 ml) for 0.5 h. The resultant yellow solution was left in open air overnight and used without ftirther 
purification. 

To a stirred methanol solution (10 ml) of Cr(N03)3 9H20 (0.80 g, 2 mmol) in a 50 ml conic flask, HL in methanol from 
the previous preparation was added. The solution was magnetically stirred at 323 K for 20 minutes. The brown 
precipitate was filtered off. The red-brown solution was left to evaporate at room temperature. Red-brown rod-like 
microcrystals of the title compound were formed in a few days. They were collected by filter- suction, washed with dry 
Pr'OH and finally dried in vacuo (jdeld: 45%). 



Acta Cryst. (2014). E70, ml 36 



sup-1 



supplementary materials 



6. Refinement 

The nitrate anion and solvent water molecule were modelled as being disordered. The site occupancy factors of the major 
component of the nitrate refined to 0.856 (14), and that of the disordered water molecule to 0.727 (16). Minor 
components of the disordered atoms were refmed with isotropic displacement parameters. Water molecule hydrogen 
atoms were not located. All remaining hydrogen atoms were added at calculated positions (C — H = 0.95 A) and refined 
by use of a riding model, with L'iso(H) = 1.2L'eq(parent atom). 



042 




022 



Figure 1 

Molecular structure of the cation with the numbering scheme (the non-hydrogen atoms shown as 50% atomic 
displacement ellipsoids). 
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Figure 2 

Packing diagram showing alternating layers of [CrL2]^ cations and nitrate anions plus solvent water molecules (C-bound 
H atoms and minor components of the disordered nitrate and water molecules are omitted for clarity). 

Bis{2-[(pyridin-2-yl)methylideneamino]benzoato-K:^yV,yV',0}chromium(lll) nitrate monohydrate 



Crystal data 

[Cr(Ci3H9N202)2]N03H20 

= 582.47 
Triclinic, PI 
Hall symbol: -P 1 

a = 7.9131 (11) A 
Z>= 11.4929 (15) A 
c= 13.5627 (18) A 
a = 86.105 (11)° 
y? = 79.290 (11)° 
7 = 85.566 (11)° 
K= 1206.5 (3) A' 

Data collection 

Oxford Diffraction Gemini 

diffractometer 
Graphite monochromator 
Detector resolution: 10.4738 pixels mm ' 
CO scans 

Absorption correction: analytical 
(Clark &Reid, 1995) 



= 0.681, 



■■ 0.892 



Z=2 

F(000) = 598 

£>x= 1.603 Mgm-3 

Cu Ka radiation, 1 = 1 .54178 A 

Cell parameters from 1206 reflections 

6" = 3.3-67.2° 

ju = 4.47 mm"' 

T= 100 K 

Rod, red-brown 

0.11 X 0.05 X 0.03 mm 



960 1 measured reflections 
425 1 independent reflections 
2790 reflections with / > 2(7(1) 
Rm = 0.083 

dmax ~ 67.0°, ^min = 3.3° 

h = -9-^9 
/ = -10^16 
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Refinement 

Refinement on 
Least-squares matrix: full 

> 2a{I^)] = 0.057 
wR{F^) = 0.U6 
5' =0.99 
4251 reflections 
379 parameters 
0 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 

map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 

w = l/[(7^(i^o') + (0.0496P)2] 

where P = (Fo^ + 2Fe2)/3 
(A/<t)^ = 0.002 
Apn^. = 0.43 e 
Apr^ = -0.27 e 



Special details 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; 
correlations between s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell s.u.'s is used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement ofF^ against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F^, 
conventional i?-factors R are based on F, with F set to zero for negative F^. The threshold expression of > 2a{F^) is 
used only for calculating iJ-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based 
on F^ are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 
The nitrate anion and solvent water molecule were modelled as being disordered. The site occupancy factors of the two 
components of the nitrate refined to 0.856 (14) and its complement. Those for the two components of the disordered 
water molecule appeared to be significantly different and were refined to 0.727 (16) and its complement. Minor 
components of the disordered atoms were refined with isotropic displacement parameters. Water molecule hydrogen 
atoms were not located. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 


Ti *nj 


Occ. (<1) 


Crl 


0.54166 (9) 


0.74547 (6) 


0.61375 (5) 


0.0373 (2) 




Nil 


0.7561 (4) 


0.6436 (3) 


0.6386 (2) 


0.0358 (8) 




C12 


0.7217 (6) 


0.5754 (4) 


0.7256 (3) 


0.0413 (10) 




C13 


0.8463 (6) 


0.4967 (4) 


0.7569 (3) 


0.0477(11) 




H13 


0.821 


0.4509 


0.8182 


0.057* 




C14 


1.0056 (6) 


0.4866 (4) 


0.6976 (3) 


0.0491 (11) 




H14 


1.0916 


0.4319 


0.7167 


0.059* 




C15 


1.0425 (6) 


0.5553 (4) 


0.6101 (3) 


0.0452 (10) 




H15 


1.1539 


0.5499 


0.5692 


0.054* 




C16 


0.9120 (5) 


0.6332 (4) 


0.5828 (3) 


0.0382 (9) 




H16 


0.9362 


0.6803 


0.5222 


0.046* 




CIO 


0.5485 (6) 


0.5899 (4) 


0.7818 (3) 


0.0437 (10) 




HIO 


0.5167 


0.5473 


0.8442 


0.052* 




NIO 


0.4359 (4) 


0.6618(3) 


0.7463 (2) 


0.0385 (8) 




C21 


0.1464(6) 


0.7587 (4) 


0.7554 (3) 


0.0445 (10) 




C22 


0.2644 (6) 


0.6824 (4) 


0.7983 (3) 


0.0442 (10) 




C23 


0.2101 (6) 


0.6264 (5) 


0.8926 (3) 


0.0585 (13) 




H23 


0.2878 


0.5734 


0.9215 


0.07* 




C24 


0.0447 (7) 


0.6481 (6) 


0.9433 (3) 


0.0738 (17) 




H24 


0.0101 


0.6101 


1.0075 


0.089* 




C25 


-0.0730 (7) 


0.7238 (6) 


0.9031 (4) 


0.0772 (19) 




H25 


-0.1872 


0.7381 


0.9387 


0.093* 
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— u.uiyi (0) 


0. / / / / (d) 


A 0 1 A 1 t A\ 

0.8101 (4) 


0.059/ (13) 




H2o 


— U.UVo / 


A A 1 

0.8301 


0. /82 


A ATO* 

0.0/2^ 






A 1 in z 

vA / / J (0) 


0.8z3o (4) 


0.6544 (3) 


A {\Azn /I A\ 

0.045 / (10) 




02 1 


0.3303 (4) 


0.8357 (3) 


0.6057 (2) 


0.0465 (7) 








0.0 / 1/ (i) 


0.OZU3 (3) 


U.UoJj (9) 




N31 


0.6119 (5) 


0.8854 (3) 


0.6813 (2) 


0.0418 (8) 








0.9o35 (4J 


0.6123 (3J 


A A/I/CT /I 1 \ 

0.046/ (11) 




C33 


0.7415 (6) 


1 .0696 (4) 


0.6378 (4) 


A r\z AO /I 

0.0548 (12) 






u. /yoo 


1 1 

1.1 zz4 


A ^QO 






C34 


0.7011 (7) 


1.0973 (4) 


\).lilb (4) 


0.0619 (14) 




XT'! /I 

H34 


0. /3z 


l.lo9z 


0. /5 /6 


A f\n A * 
0.0 /4'^ 




C35 


0.6163 (7) 


1.0201 (5) 


0.8070 (4) 


0.0620 (14) 






U.JO / J 


1 niQA 
1.03o4 


0.8 /56 


A CVl A 
0.0 /4^ 






O.J /zU (oj 


A A1 /lA /'A\ 

0.9140 (4) 


0. / /69 (3 J 


A Ad 0 / 1 0\ 

0.0538 (12) 




TTT ^ 

H3o 


A C 1 T) 

0.5123 


A 0 ^ 1 'I 

0.8612 


0.8257 


0.065* 






0. /zy / (0) 


0.9282 (4J 


A C 1 A 1 

0.5101 (3) 


A f\A AC\ /I A\ 

0.0449 (10) 




TTT A 

H30 


A TAT T 

0.7933 


0.9752 


A ^ C 0 1 

0.4581 


0.054* 






0.0 /z3 (4) 


0.8323 (3) 


0.4901 (2) 


0.039/ (8) 




C41 


0.5867 (5) 


0.7161 (4) 


0.3666 (3) 


0.0399 (10) 






0.0963 (jj 


A nC\/Z 1 //I \ 

0. /961 (4) 


A 1 0 A/C /"3\ 

0.3896 (3) 


A A /I 1 A 1 A\ 

0.0419 (10) 




C43 


0.8237 (6) 


0.8424 (4) 


A 0 1 -1 A 

0.3149 (3) 


0.0547 (12) 




H43 


A A 

o.y 


A OC\A 0 

0.8948 


0.3316 


0.066* 




C44 


0.83o4 (7) 


0.8117 (5) 


0.2164 (3) 


0.0623 (14) 




XJ/I /I 


0.9261 


0.842 


A 1 /CCO 

0.1658 


A ATC* 

0.0/5^ 




C4D 


0. /zol ( /) 


0. /3 /j 


A 1 A1 A /-lA 

0.1919 (3 ) 


0.05 /I (13) 




H45 


0.7342 


ATI C? 

0.7187 


A 1^/1 

0.124 


0.069^ 




C4o 


0.6018 (6) 


A ^AAT 

0.6903 (4) 


0.2656 (3) 


0.0485 (11) 




rl4o 




0.6393 


0.24 /o 


A A^O* 

0.058^ 




C4U 


A A ^AO 

0,4 jOz (0) 


O.ojjj (4J 


0.44 Iz (jj 


A [\A 1 C /I A\ 

0.0415 (10) 




U41 


0.4/66 (4) 


0.6332 (2) 


0.53221 (18) 


0.0402 (/) 




U4z 


0.3241 (4) 


0.6254 (3) 


A /I 1 1 A 

0.4119 (2) 


A ACA1 

0.0503 (8) 




JN 1 


0.434y (/J 


0. / 1 54 (5J 


1 A-^ 1 A 

1.0410 (3J 


0.0656 (12) 




Ull 


O.M /3 (oj 


O.02O0 {p) 


1.U30Z (4J 


0.0 /8 (z) 


0.856 (14) 


Ulz 


0.28 /j (9) 


0. /2 /5 (/) 


1 AAOO 

1.0988 (3) 


A ATO 

0.0/8 (2) 


A OZC /I A\ 

0.856 (14) 


013 


0.4921 (9) 


A 0 AT7 / A\ 

0.8027 (4) 


A AAA A /T\ 

0.9909 (3) 


A AT IT /I 

0.0713 (17) 


A OCZT /I A\ 

0.856 (14) 


014 


0.354 (3) 


0.668 (2) 


1.1045 (15) 


0.031 (7)* 


0.144(14) 


015 


0.561 (5) 


0.656 (4) 


0.982 (3) 


0.089 (12)* 


0.144(14) 


016 


0.389 (7) 


0.816(4) 


0.995 (3) 


0.092 (12)* 


0.144(14) 


01 


0.1743 (16) 


0.9903 (10) 


0.9800 (8) 


0.185 (6) 


0.727 (16) 


02 


0.129 (2) 


0.9116 (18) 


1.0468 (15) 


0.100 (8)* 


0.273 (16) 



Atomic displacement parameters (A^) 



JJll U22 JJii JJ12 IJ13 Jja 

Crl 0.0381 (4) 0.0373 (4) 0.0385 (3) 0.0040(3) -0.0158 (3) 0.0012 (3) 

Nil 0.037(2) 0.0369(19) 0.0365 (16) 0.0042(15) -0.0163 (15) -0.0046(14) 

C12 0.046(3) 0.040(2) 0.040(2) 0.003(2) -0.0167(19) -0.0007(18) 

C13 0.055 (3) 0.047 (3) 0.043 (2) 0.010 (2) -0.021 (2) 0.0056 (19) 

C14 0.048(3) 0.049(3) 0.052(2) 0.016(2) -0.025 (2) 0.000(2) 
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A A1 A1 / 1 0\ 

0.03^3 (lo) 


A A/1 /::'7 / 1 o\ 
0.04o / (io) 


A ACCA /I 

0.055y (16) 


A AAT7 /I A\ 
0.00 / / (14j 


A AOAA /"I /1\ 

— o.Ozoy (i4j 


A AAO/; /I /1\ 

0.00z6 (14j 




0.03^4 (io) 


A ACT 

0.05 / (zJ 


A AO/1 

o.oy4 (zj 


A AA/1 /i 
0.0046 (16j 


— O.OZ /6 (1 /j 


A AO /I /I Q^ 

0.0Z44 (18j 


XT'! 1 

JN31 


A A/1 '! \ 

0.043 (z) 


A A1 /I A\ 

0.03OO (lyj 


A A/I AA 1 A\ 

o.04yy (lyj 


A AAC/C /I C\ 

0.0056 (16j 


A AO 1 O 1 £i\ 

— O.Ozlo (16j 


A AAC '2 /I jC\ 

—0.0053 (16j 




A A/1 A 

0.040 (zj 


A A1 /0\ 

0.036 (zJ 


A A/;A /1\ 

0.06y (3j 


A AA/; /o\ 
0.006 (zj 


A AO O /0\ 

— 0.0Z5 (zj 


A AA'2 /0\ 

0.003 (Zj 




A A/1 C 

0.04^ (3) 


A A'} /c: /I \ 

0.036 (3) 


A AAA 

o.oyo (3) 


A AAT 

0.00/ (zj 


A A1 1 /0\ 

—0.033 (zj 


A AA/; /o\ 
—0.006 (Zj 




A ACQ /"2^ 

o.ojy (^3 ) 


A A/1 1 

0.041 (3) 


A AO/; ( A \ 

O.oyo (4j 


A A 1 '2 

0.013 (zj 


A A/1 0 /"2^ 

— 0.04Z (3 j 


A A1 0 /'2^ 

— O.Olo (3 j 




O.Ooo (3) 


A ACC f'^\ 

0.055 (3) 


0.0/5 (3j 


A A1 ('^\ 

0.016 (3j 


A An /"2\ 

—0.03 / (3 j 


A AOO (1\ 

— O.OzZ (3j 


C3o 


ACT /TA 

0.053 (3) 


0.055 (3) 


A AC O \ 

0.058 (3j 


A A AO 

0.008 (zj 


A AH 

— 0.0z3 (zj 


A AA"? 

—0.007 (Zj 


C30 


A A/1A /0\ 

0.040 (zj 


O.Oio (ZJ 


A A/CA /"3\ 

0.060 (3) 


A AA1 T /I A\ 

0.001 / (lyj 


A A 1 O /0\ 

—0.01 / (Zj 


A AA/; /'0\ 

0.006 (zj 


JN3U 


0.0340 (lyj 


U.U41 (z; 


A A/1 /I "2 /"I 0\ 

0.0443 (loj 


A AAn /1 /C\ 

0.003z (lOj 


A A1 CC (A Z\ 

— 0.015o (15j 


o.oooy (i5j 




0,03o (z) 


0.043 \l) 


A A'2 O 

0.03 0 (zj 


A AAA/1 /I A\ 

o.ooy4 (lyj 


A A1 OC /I '7\ 

— 0.01z5 (1 /j 


A AAOA f \ Q\ 

O.OOzO (loj 




A A1 Z 

0.035 (z) 


U.U44 (Z) 


A A/1 C 

0.045 (zj 


A AAiCC /I A\ 

0.0065 (lyj 


A A1 1 T /"I 0\ 

—0.011 / (loj 


A AA/CA /I C>\ 

o.oo6y (loj 


C43 


A A/1 "2 /"2\ 

0.043 \5) 


U.Udo (3 ) 


A A/^A /"2\ 

0.060 (3 j 


A AAO 

O.OOz (zj 


A AAQ /OA 

— O.OOo (Zj 


A C\C\n /OA 

0.00/ (Zj 


U44 


0.0j3 \p) 


U.U/4 (4; 


A AC1 /'2^ 

0.051 (3j 


A A1 A (1\ 

0.010 (3j 


A AA'2 /'0\ 

0.003 (Zj 


A A1 0 /o^ 
O.OIZ (Zj 


C4D 


A AC /I /''3\ 

0.054 (3) 


n ATA /'}\ 

U.U /(J (3) 


A A /I 1 /0\ 

0.043 (zj 


A A 1 jC /I ^ 

0.016 (3j 


A AAO /0\ 

—0.008 (zj 


A AAC /0\ 

0.005 (Zj 


C4o 


0.049 (3) 


A A /I A /") \ 

0.049 (3) 


A A /I /1\ 

0.046 (z) 


A A 1 A /'^\ 

0.019 (zj 


A A 1 jC /'lA 

-0.016 (2) 


A AA 1 fW 

—0.001 (Z) 


C40 


0.043 \i) 


A A'5 O 

0.038 (z) 


A A/1 C /T\ 

0.045 (zj 


A AA"? 1 /I A\ 

0.00/1 (lyj 


A A 1 C C / 1 A\ 

—0.0135 (19) 


A AA/1 A / 1 0\ 

— 0.004y (18) 


U41 


\j\)'\7>I. \\ 1) 


U.U414 (lo) 


A AIT! /1 1\ 
0.03/1 (13 j 


A AA1 A /"I '2^ 

— o.ooiy (i3j 


— U.Ul /I (iz) 


A AA'2A CKW 

0.0030 (llj 








U.Ut-UZ I i j ^ 




—0 0996 ^1 4^ 

U.WZZO \ ^^} 


0 0070 HA^ 


Nl 


0.085 (4) 


0.070 (3) 


0.047 (2) 


-0.014 (3) 


-0.024 (2) 


0.006 (2) 


oil 


0.115 (4) 


0.058 (3) 


0.068 (4) 


0.007 (3) 


-0.040 (3) 


0.002 (3) 


012 


0.081 (4) 


0.099 (5) 


0.051 (2) 


-0.014 (4) 


0.001 (2) 


-0.014 (3) 


013 


0.067 (4) 


0.077 (3) 


0.063 (3) 


0.005 (3) 


-0.008 (2) 


0.024 (2) 


01 


0.227 (12) 


0.165 (10) 


0.144(8) 


0.048 (9) 


-0.028 (8) 


0.044 (7) 



Geometric parameters (A, °) 



Crl— 041 


1.907 (3) 


N31— C36 


1.334 (6) 


Crl— 021 


1.915 (3) 


N31— C32 


1.369 (6) 


Crl— N30 


2.041 (3) 


C32— C33 


1.380 (6) 


Crl— NIO 


2.047 (3) 


C32— C30 


1.442 (6) 


Crl— Nil 


2.053 (3) 


C33— C34 


1.385 (7) 


Crl— N31 


2.065 (3) 


C33— H33 


0.95 


Nil— C16 


1.323 (5) 


C34— C35 


1.367 (8) 


Nil— C12 


1.367 (5) 


C34— H34 


0.95 


C12— C13 


1.391 (6) 


C35— C36 


1.401 (7) 


C12— CIO 


1.443 (6) 


C35— H35 


0.95 


C13— C14 


1.365 (7) 


C36— H36 


0.95 


C13— H13 


0.95 


C30— N30 


1.287 (5) 
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C14— C15 
C14— H14 
C15— C16 
C15— H15 
CI 6— HI 6 
CIO— NIO 
CIO— HIO 
NIO— C22 
C21— C26 
C21— C22 
C21— C20 
C22— C23 
C23— C24 
C23— H23 
C24— C25 
C24— H24 
C25— C26 
C25— H25 
C26— H26 
C20— 022 
C20— 021 



1.377 (6) 
0.95 

1.400 (6) 
0.95 

0.95 

1.304(5) 
0.95 

1.418 (6) 
1.390 (7) 
1.409 (6) 
1.513(7) 

1.401 (6) 
1.373 (7) 
0.95 

1.386 (8) 
0.95 

1.375 (8) 
0.95 

0.95 

1.229 (5) 
1.275 (5) 



C30— H30 
N30— C42 
C41— C42 
C41— C46 
C41— C40 
C42— C43 
C43— C44 
C43— H43 
C44— C45 
C44— H44 
C45— C46 
C45— H45 
C46— H46 
C40— 042 
C40— 041 
Nl— 014 
N 1—011 
Nl— 013 
Nl— 012 
Nl— 015 
Nl— 016 



0.95 

1.427 (5) 
1.400 (6) 
1.403 (6) 
1.513 (6) 
1.398 (6) 
1.387 (7) 
0.95 

1.375 (8) 
0.95 

1.380 (7) 

0.95 

0.95 

1.222 (5) 
1.300 (5) 
1.11(2) 
1.225 (7) 
1.239 (7) 
1.282 (8) 
1.33 (4) 
1.33 (4) 



041— Crl— 021 
041— Crl— N30 
021— Crl— N30 
041— Crl— NIO 
021— Crl— NIO 
N30— Crl— NIO 
041— Crl— Nil 
021— Crl— Nil 
N30— Crl— Nil 
NIO— Crl— Nil 
041— Crl- N31 
021— Crl— N31 
N30— Crl— N31 
NIO— Crl— N31 
Nil— Crl— N31 
C16— Nil— C12 
C16— Nil— Crl 
C12— Nil— Crl 
Nil— C12— C13 
Nil— C12— CIO 
C13— C12— CIO 
C14— C13— C12 
C14— C13— H13 
C12— C13— H13 
C13— C14— C15 
C13— C14— H14 
C15— C14— H14 



89.52 (12) 
91.12(13) 
92.67 (13) 
94.27 (13) 
92.10(14) 
172.82 (14) 
92.27 (12) 
173.61 (13) 
93.43 (14) 
81.65 (14) 
170.57(13) 
86.65 (13) 
80.47 (14) 

94.47 (14) 

92.48 (13) 
118.7(3) 
130.0 (3) 

111.3 (3) 
121.7 (4) 
115.7(4) 
122.6 (4) 
118.5 (4) 
120.7 
120.7 

120.4 (4) 
119.8 
119.8 



022— C20— 021 
022— C20— C21 
021— C20— C21 
C20— 021— Crl 
C36— N31— C32 
C36— N31— Crl 
C32— N31— Crl 
N31— C32— C33 
N31— C32— C30 
C33— C32— C30 
C32— C33— C34 
C32— C33— H33 
C34— C33— H33 
C35— C34— C33 
C35— C34— H34 
C33— C34— H34 
C34— C35— C36 
C34— C35— H35 
C36— C35— H35 
N31— C36— C35 
N31— C36— H36 
C35— C36— H36 
N30— C30— C32 
N30— C30— H30 
C32— C30— H30 
C30— N30— C42 
C30— N30— Crl 



120.4 (4) 
119.0(4) 

120.6 (4) 
131.4 (3) 
118.1 (4) 

129.7 (3) 
111.8(3) 

122.8 (4) 
114.8(4) 
122.4 (5) 
118.4 (5) 
120.8 
120.8 

119.3 (5) 
120.3 
120.3 
120.0 (5) 
120 

120 

121.4 (5) 
119.3 
119.3 
119.4(4) 
120.3 
120.3 
121.3 (4) 
113.3 (3) 
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C14 — CI 5 — Clo 


118.4 (4) 


r~*\ A TT1C 


1 'lA O 

120.8 


TTI^ 

Clo — C15 — ^H15 


1 '^A O 

120.8 


Nil — Clo — C15 


122.3 (4) 


Nil — Clo — Hlo 


1 1 O A 

118.9 


C15 — Clo — Hlo 


1 1 O A 

118.9 


NIO — CIO — C12 


1 1 A C f A\ 

119.5 (4) 


TvTIA 1 A TT1A 

N 1 0 — C 1 U — H 1 0 


1 1A T 

120.2 


/^iT f\ TU1A 
C i Z — C 1 (J — H 1 (J 


1 TA 1 

120.2 


1 A MIA /^Tl 

CIO — NIU — Czz 


1 'I 'I n f A\ 

122./ (4) 


CIO — NIO — Crl 


111 O 

111.8 (3) 


Czz — N 1 0 — Cr 1 


125.4 (3) 


/^o/^ /^TT 
Czo — Czl — Czz 


118.3 (4) 


Czo — Czl — CzO 


11/11 / A\ 

114.1 (4) 


C22 — C2 1 — C20 


127.6 (4) 


Cz3 — Czz — Cz 1 


1 1 A '^ / /I \ 

119.2 (4) 


Czi — Czz — JN 10 


1 OA 1 

120.3 (4) 


1 "MIA 

C21 — C22 — NIO 


120.5 (4) 


C24 — C23 — C22 


120.1 (5) 


/I rf^T? TTT5 

Cz4 — Czi — Hz 3 


1 '^A 

120 


Z"*'^'^ /"^'^'i TT'^'> 

C22 — C23 — H23 


i '^A 

120 


C23 — C24 — C25 


121.7 (5) 


C23 — C24 — H24 


119.2 


C25 — C24 — H24 


119.2 


C26 — C25 — C24 


117.9 (5) 


C26— C25— H25 


121 


C24— C25— H25 


121 


C25— C26— C21 


122.7 (5) 


C25— C26— H26 


118.6 


C21— C26— H26 


118.6 



C42 — N 3 0 — Cr 1 


125.3 (3) 


C42 — C4 1 — C4o 


1 ^ n n / a\ 

117.7 (4) 


/~^A'^ /~^Ai /~^Af\ 

C42 — C4 1 — C40 


125.8 (3) 


C4o — C4 1 — C40 


1 1 ^ C t A\ 

116.5 (4) 


C43 — C42 — C4 1 


1 T A n ^ A\ 

120.7 (4) 


/~^A^ /^A'^ XT'JA 

C43 — C42 — N30 


^ '~\f\ £. f A\ 

120.6 (4) 


C41 — C42 — ^N30 


1 1 O T i A\ 

118.7 (4) 


C44 — C43 — C42 


119.8 (5) 


C44 — C43 — H43 


1 OA 1 


C42 — C43 — H43 


120.1 


A C A A A"* 

C45 — C44 — C43 


1 '^A 1 /^\ 

120.1 (5) 


A C A A JT A A 

C45 — C44 — H44 


1 1 A A 

119.9 


/"^yll A A 11 A A 

C43 — C44 — H44 


1 1 A A 

119.9 


A A A C A /' 

C44 — C45 — C46 


120.3 (4) 


A A A C TT/1C 

C44 — C45 — H45 


1 1 A A 

119.9 


C4o — C45 — li45 


1 1 A A 

119.9 


C4d — C4o — C41 


1 O 1 '5 f Z\ 

lzl.3 (5) 


/~^AC r^A£. ffA£. 

C45 — C4o — ^H4o 


1 1 n >i 

119.4 


A 1 A f n A Z' 

C41 — C46 — H46 


119.4 


042 — C40 — 04 1 


123.6 (4) 


/^A^ r^Af\ r^Ai 
U42 — C40 — C4 1 


1 1 O iC //I \ 

118.6 (4) 


/~\A'\ i~^Af\ /~^Ai 

(J4 1 — C40 — C4 1 


117.6 (4) 


A A A 1 1 

C40 — 04 1 — Cr 1 


124.6 (3) 


Ull — JN 1 — U13 


1 o 1 1 
Izl.l (b) 


Oil— Nl— 012 


120.9 (6) 


013— Nl— 012 


118.0 (6) 


014— Nl— 015 


119(2) 


014— N 1—016 


126 (2) 


015— Nl— 016 


111 (2) 
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